Introduction
The Chad Formation is the youngest and most prolific formation in the basin. Groundwater resources of the Nigerian sector of the Chad Basin occur in that formation. Groundwater in this deposit occurs under both confined and unconfined conditions. Three well known aquifers are demarcated in the zone by Barber and Jones (1960) , as Upper, Middle and Lower aquifers. The Upper aquifer is semi-confined to confine while the Middle and Lower is in a confined condition. The Middle aquifer is the most extensive and most exploited of all the three aquifers. Because of the thick clay (in some places up to 100 m), boreholes drilled to this zone yield piezometric head as high as 20 m above ground level ( agl ) in the 1960's. Due to the depth of occurrence and the overlying clay thickness the water in that aquifer becomes under high pressure yielding artesian wells. The lack of usage of the water for irrigation might not be unconnected with the chemistry of the water. A similar assumption was earlier made by Barber (1965) that lack of irrigation activities in the area might not be unconnected with the chemistry and temperature of the water. This lack of irrigation activities using the artesian wells water necessitated the qualitative study of the Middle zone aquifer water for both agriculture and human use.
II. Scope Of Study
The study area is the Middle zone aquifer of the Nigerian sector of the Chad Basin. 
Soil Types
Lake Chad Basin is a fertile area with a great agricultural potential. This potential is however limited by scarcity of water. Surface water, in streams appears seasonally for a couple of months, usually from August to November. For the rest of the year streams are dry and the only source of water is groundwater. Major crops grown in the area are cereals and legumes.
Geology
The stratigraphy and geology of the Chad Basin are well documented (Barber and Jones, 1960; Carter, Barber, Jones and Tait, 1963; Barber, 1965; Miller et al., 1968; Burke, 1976; Offodile, 1972; Adefila, 1975; Oteze and Fayose, 1988; Ndubisi, 1990; Olugboye, 1995) . The Chad Formation is the youngest and last phase of deposition sequence in the stratigraphy succession of the basin. It is basically an argillaceous sequence with three well defined arenaceous horizons (Barber and Jones, 1960) .
The Middle zone arenaceous horizon is the most extensive of the zones, extending to republics of Niger, Cameroun and Chad. It is overlain by variable thickness (up to 150 m) of clay layer. This zone consists of sand, sandy clay and clay, with extremely variable proportion in different sections. The sand varies from fine grained to very coarse grained, with little gravel. Feldspar grains, iron ore and mica are present along with fragments of granites, but quartz grains form the bulk of the arenaceous material. The sand particles are poorly graded and usually angular to sub angular.
In few areas silica and ferruginous material, but not enough to drastically reduce the porosity and permeability of the sands cement the grains. The clays and sandy clays of the zone are usually brightly coloured. This zone is probably composed of Lake Margin deposits laid down at the mouth of the rivers which flowed into the Lake (Dar Al-Handasah, 1981). This accounts for the low degree of grading, and the vertical and lateral variability of the sediments. The sand beds are thought to occur as lenses of varying thickness and extent.
Hydrogeology
The Middle zone arenaceous horizon stores water and termed Middle zone aquifer (Barber and Jones, 1960 ). This aquifer is confined by a clay layer up to 100m thick in some places, with pressure sufficient to cause artesian flow. Because of the heterogeneity of the aquifer materials, there is variability in hydraulic properties. Miller et al. (1968) subdivides the aquifer into six based on water yielding capability. They also give the following hydraulic parameters: Hydraulic conductivity range from 0.0000428 -0.000179 m/sec (90 -380 gpd per square foot); transmissivity 0.000818 -0.1141m 2 /sec (520 -72,500 gpd per foot; storage coefficient 0.000014 -0.00018. However it was observed that most of the boreholes tapping this aquifer are of very small diameter 63.5 mm (2.5 in) in relation to their depth 182 -365 m (600 -1200 ft), resulting in considerable head lost due to friction.
III. Methodology
Ninety six water samples were collected for geochemical analysis for major and minor elements in the study area. The temperature; electrical conductivity and the p H were measured by the use of water testing kit on the field. The water samples were collected from the main borehole outlet after rinsing the one litre plastic can. The samples were later taken to the Department of Geology, University of Maiduguri laboratory for the analysis. The Na and K cations were analysed using the Flame Photometer while Atomic Absorption Spectrophotometer (AAS) was used to determined Mg and Ca. The titration determination was used for CO 3 , HCO 3 and Cl anions while Ultra Violet Spectrophotometer was used to analyse SO 4 anion.
IV. Discussions
Despite that there is large pool of water formed by the free-flowing wells. There is no much agricultural/irrigation activities during the dry season in study area. The people in the area mostly depend on rain fed agriculture. These people are also fishermen and tend to move towards the Lake for fishing mostly during the dry season.
Lack of usage of the water for irrigation might not be unconnected with the chemistry and temperature of the water (Barber, 1965) . The artesian water temperature in the area is about 40 o C which is far above the recommended temperature for irrigation water of 14 o C (Todd, 1980) . The groundwater quality for irrigation from boreholes tapping the Middle Zone Aquifer was analysed for its suitability for irrigation and presented for easy understanding in a graphical Charts by Richards (1954) .This Chart is based on SAR and Electrical Conductivity. The water samples from the study area fall in two dominant groups of medium and high salinity hazards of classes 2 and 3 ( fig.2 ) which is interpreted by Wilcox (table 1) as "good and permissible grades".
The suitability of groundwater for irrigation depends on several factors, which have direct relationship with plant and soil. These include the percent sodium (percent Na) and the sodium adsorption ratio (SAR), (table 1) .The percent Na is determined as: % Na = ((Na + K) / (Ca + Mg + Na + K)) 100
Wilcox (1948) and Todd (1980) .
Where ionic concentration are expressed in milli equivalents per litre (meq/l) In the study area, the groundwater samples have the percent sodium values ranging from 52-90 with a mean of 66. The risk of sodium alkalinisation is measured as a ratio, which shows the extent of the replacement of calcium and magnesium ions by sodium ions at the soil exchange sites. Richards (1954) defined this ratio, the sodium adsorption ratio (SAR) as: SAR= Na + / √ (Ca
Where ionic concentrations are expressed in mill equivalents per litre (meq) A graphical classification of irrigation water based on SAR and electrical conductivity (EC) according to Richards (1954) has been prepared for the study area Fig.2 .
Good irrigation water should have SAR value of less than 15 and an EC value below 750 uʃ cm -1 . The average value of SAR in the study area is about 4.6 which are considered as "excellent" water class, while the average EC is about 667 uʃ cm -1 which makes the water suitable as fresh water and can be used for irrigation (Wilcox, 1948) . Fig.2 shows that the 96 groundwater samples) plot in two major classes on this irrigation water classification diagram. Majority of the groundwater samples about 60% (58 samples) from this zone fall within the "good" water class with medium salinity hazards, while 38 samples (40%) fall within the "permissible" class with high salinity group (salty) and none of the samples falls in the fresh water zone of the "excellent class". The quality of groundwater for drinking has been pointed out by numerous writers that it is largely a matter of opinion whether water is good to drink. The population of areas where low salinity waters are plentiful would probably fine quite small amounts of salts distasteful whereas dwellers in more arid countries have much more tolerant limits. Thus, rigid standards of chemical quality cannot be established except for definitely toxic substances. Dixey (1931,) remarks that in England and the Eastern united State, 570 ppm was regarded as the extreme limit of salinity. Later workers, influenced by data from dessert regions, regard concentrations as high as 2,500 ppm of soluble salts as permissible. In parts New Mexico and California water with 4,000 ppm is used for drinking and water with 2000 ppm is regarded as good. Bearing in mind the quality of the water available to the people of north -eastern Borno and Dikwa prior to the tapping to the artesian supplies, it is not surprising that there been relatively few complaints about the portability of the pressure water.
The average results of the major and minor elements concentration are presented in (Appendix 1).All the groundwater samples of the Middle aquifer tend to plot in the same region, this indicate that they are hydrogeologically connected and continuous .Detailed analysis of the major ions indicates that alkali metal (Na + K) and bicarbonate are dominant in majority of the groundwater only differing in relative percentage. The major cations Ca, Mg, and the alkali metal (Na + K) constitute only about 5%, 2% and 19% respectively. While the anions of CO 3 + HCO 3 , SO 4 and Cl constitute 51%, 11% and 12% respectively. 
V. Conclusion
The groundwater of the Middle aquifer has SAR value of about 4.6 and EC is 667 Scm -1 This makes the water suitable as fresh water and can be used for irrigation. The water samples plots in good and permissible water class with salinity hazards of medium -high salinity groups. These two classes of water can be used for irrigation. While the water quality is classified as Sodium Bicarbonate type (Na+ HCO 3 ) facies and is within the WHO requirement for drinking water. 
